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Hence V c — V s = \V, since V c — V s = volume of water. Substituting, we get 

R*h 



Since 
we get 
but since 
therefore 



n\a + x) - a: 2 (3r - x) ,. 



VC = VO - CO and VO = -J— , 

sin a 



a-r(-X--l), 

\ sin a ) 



5 5 

tan a = — = , sin a = jo j 



„/13 ,\ 16 
From triangles 757? and FDA'', we get 

Substituting these values in the above equation and reducing, we get 

845a; 3 - 3120a; 2 + 3840a: - 1304 = 0. 
To solve this equation, let 

, 108 , 16 

Substituting and reducing, we get 

Ifi 3 
169j/ 3 = - ~ + 260.8, or 13 3 ?/ 3 = - 705.6. 

Hence, 

Then 

,., + g_lL=^.. 54595. 

Hence, the required height = a + x = 3.2 + .54595 = 3.74595 inches. 

Excellent solutions were received from Nathan Altshiller, C. N. Schmall, Herbert N. 
Carleton, J. W. Clawson, Horace Olson, and Paul Capron. 

CALCULUS. 

375. Proposed by V. M. spunab, Chicago, Illinois. 

Solve the differential equation 

x\a - bx) ^ - 2a:(2a -bx)^ + 2(3a - bx)y = 6a 2 . 
aa; 2 ax 

I. Solution by H. T. Bigelow, La Fayette, Indiana. 
Let 

y = 1Lc n x n , -f = Jlnc n x n , 73= E«(n- l)c n x n ~ 2 . 
Substituting and collecting terms we have, 

Za(n 2 - 5n+ Q)c n x n = £fc(n* - 3re + 2)c n x n+1 + 6a 2 . 
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Equating the coefficients of each power of x on the two sides of this equality, 
we have, 

for x° 6aco = 6a 2 ; 



for x 


2ac x = 2bc ; 


for x 2 


0ac 2 = Qbci; 


for x s 


Oac 3 = 0bc 2 ; 



and 

for x\ (i 2 — 5i + Q)aci = (i 2 — 5i + 6)&c;_i. 

Solving these equations; 

c = a, Ci = b, c 2 is arbitrary, c 3 is arbitrary, 

b b 2 b 3 

Ci = ~c 3 , c 5 = - 2 c 3 , c 6 = -5C3, etc. 

it it it 

Hence, 

( b b 2 \ 

y = a -\- bx + cix 2 + c 3 ( a; 3 + - a; 4 + -j x 5 + • • • I 

y it it y 

= a + &a* + c 2 x 2 H 5 — , if I a- 1 < , . 

1 a; 

a 

Renaming the constants, 

y=a+&a; + ^ 2 + ^^, 

where ^4 and £ are arbitrary. By substitution, it is readily verified that this 
actually is the solution for all values of x, except of course x = r • 

II. Solution bt W. W. Beman, Ann Arbor, Mich. 

This problem appears in Article 69 of Forsyth's Differential Equations and 
may be solved by the method there indicated. The resolution into factors may 
be effected more easily by symbolic methods. 

Putting 

d « 
x~r = 6, 
ax 

the equation becomes 

[a(6 2 - 56 + 6) - bx{6 2 - 30 + 2)]y = 6a 2 , 

which may be written in three different ways: 

[a(9 - 3) - bx(6 - 1)](0 - 2)y = 6a 2 , or 
(0 - 3)[a(0 - 2) - bx(6 - l)]y = 6a 2 , or 
(0 - 2)[a(0 - 3) - bx(d - 2)]y = 6a 2 . 
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Hence, three particular integrals of the equation, with second member 0, are 

only two of which are independent. 

We may now put y = y\v, or y = y^w, or y = t/ 3 z, etc. : or (0 — 2)y = », or 1 

[a(0 - 2) - bx(0 - l)]y = w, or [a(0 - 3) - bx(6 - 2)]y = z, etc. 

The substitution y = y- 2 w leads to the normal form, which could have been 

obtained in the ordinary way, 

dho 6a 2 

dx 2 x 4. 

Hence, 

a 2 
to = A + Bx + — . 

x- 



= -^t-\a + Bx + - 2 ] 
a — bx L ar J 



Again, the equation may be written 

[(0 - 2)(0 - 3)(o - bx)]y = 6a 2 . 
. '. (a — bx)y = Ax 2 + J5.t 3 + a 2 . 

Also solved by V. M. Spunar, Elijah Swift, A. M. Harding, and Elmer Schuyler. 
376. Proposed by s. A. COREY, Hiteman, Iowa. 

Prove that 

z z v 2 \1 — xz/ »=2 2-4-6 2» \1 — xz) 

Solution by Elijah Swift, University of Vermont. 

First of all the coefficients of the terms of the infinite series are the same as 
those in the expansion of — (1 — a) . These lead us to expand 

{'-<«--»(r^)T 

by the Binominal theorem, which gives 

'-w*-'>(r^)'-{K<*'-»'(r~)'+-}- 

Noting that the terms in the bracket are the corresponding terms in the 
infinite series each multiplied by z/(l — xz), we find that 



» 1-3-5 (2w - 3) s _ . (_z__Y n ~ 1 

,| 2 2-4-6 2n (X ' \1 -xz) 

>-«*-»(nh ! ) , p-4=-«—>(r^)- 



n=1 

1 — XZ 



These two forms of solution are indicated in the German Edition of Forsyth. 



